Quantitation and prognostic value of breast cancer angiogenesis: comparison of microvessel density, Chalkley count, and computer image analysis.
In some studies of breast cancer, quantitation of immunohistochemically highlighted microvessel 'hot spots' has been shown to be a powerful prognostic tool. However, the antibody used, the number and size of the 'hot spots' assessed, and the stratification of patients into high and low vascular groups vary between studies. Furthermore, little is known about the relationship between microvessel density and other vascular parameters. These uncertainties and the laborious nature of the technique make it unsuitable for diagnostic practice. Both manual and computerized image analysis techniques were used in this study to examine the relationship between microvessel density and the vascular parameters in different sized microscopic fields in a pilot series of 30 invasive breast carcinomas. Automated pixel analysis of immunohistochemical staining, Chalkley point counting, and observer subjective vascular grading were also assessed as more rapid methods of measuring tumour vascularity. A Chalkley count was also performed on a further 211 invasive breast carcinomas. Significant correlations were observed between manual microvessel density and luminal perimeter (r = 0.6, P = 0.0004), luminal area (r = 0.56, P = 0.002), and microvessel number (r = 0.57, P = 0.0009) by computerized analysis. There were also significant correlations between the microscopic hot spots of 0.155 mm2 and 0.848 mm2 for microvessel number (r = 0.81, P < 0.00005), luminal perimeter (r = 0.78, P < 0.00005), and luminal area (r = 0.65, P = 0.0001). In addition, a significant correlation was observed between microvessel density and both subjective vascular grade (P = 0.002) and Chalkley count (P = 0.0001). A significant reduction in overall survival was observed between patients stratified by Chalkley count in both a univariate (P = 0.02) and a multivariate (P = 0.05) analysis in the 211 invasive breast carcinomas. These findings show that Chalkley counting is a rapid method of quantifying tumour angiogenesis and gives independent prognostic information which might be useful in diagnostic practice.